Kinematic analysis of a new running shoe concept based
on a biomimetic approach, the floating heel running shoe
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Introduction

Some studies suggest that current conventional running shoes facilitate a rear-foot strike running technique
(1) which is associated with higher impact forces (2), higher overstride length (OVL) (figure 2) (3) and higher
braking forces (4); moreover, it limits harnessing the elastic energy stored in the Achilles tendon and calf
muscles during push-off (5). As a result, the running technique encouraged by to conventional shoes may be
associated with overuse injuries related to impact (6) and lower running economy (5).

A new concept, called FBR (Faster and Better Runners) (patent N2 EP3061361 A4) (figure 1), based on a
biomimetic approach aims to mimic kangaroo and ostrich feet. Both animals have a common factor: the
floating heel, that allows them to take advantage of the elastic energy of the lower limb muscles-tendon units
(7). FBR consists of a running shoe with similar midfoot and forefoot features to conventional designs, but
without the midsole under the heel, in order to allow a free vertical movement of the heel without any ground
contact during stance, thus taking advantage of the elastic energy provided by plantar flexor muscles. Previous
studies conclude that FBR promotes a midfoot strike pattern and reduces the impact transient (8); however,
no study has proved the effects on the OVL or the heel vertical movement.

Objective

The objective of this study was to investigate the kinematic differences between running in
conventional shoes (CVN) and the FBR; specific variables were: the landing technique (Foot strike
angle, FSA), OVL and heel vertical movement (HVM) during stance phase. Figure 1. FBR concept
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Conclusions

The floating heel shoe has some potential advantages for injury
prevention and sport performance compared to conventional shoes,
such as: (1) it encourages running with a non-rearfoot strike pattern
and (2) allows lower OVL and (3) higher heel vertical movement than
conventional shoes.

References

1) Lieberman DE, Venkadesan M, Werbel WA. Foot strike patterns and collision forces in habitually barefoot versus
shod runners. Nature. 2010, 463, 531-536

2) Delgado TL, Kubera E, Robb RR. Effects of foot strike on low back posture, shock attenuation, and comfort in
running, Medicine Science in Sports and Exercise. 2013, 45,490-6

3) Lieberman D, Warrener AG, Wang J, Castillo ER. Effects of stride frequency and foot position at landing on braking
force, hip torque, impact peak force and the metabolic cost of running in humans. Exp Biol. 2015 Nov;218(Pt
21):3406-14.

4) Heiderscheit BC, Chumanov ES, Michalski MP, Wille CM, Ryan MB. Effects of step rate manipulation on joint
mechanics during running. Med. Sci. Sports Exerc. 2011, 43, 296-302. 1

5) Perl Al, Daoud A, Lieberman D. Effects of footwear and strike type on running economy. Med Sci Sports Exerc. Conventlonal
2012, 44, 1335-1343 S h oes

6) Daoud, Al, Geissler GJ, Wang F. Foot Strike and Injury Rates In Endurance Runners: A Retrospective Study. Medicine
Science in Sports and Exercise. 2012, 44, 1325-34.

7) Alexander R, Maloiy, GMO, Njau R, Jayes S. Mechanics of running of the ostrich (Struthio camelus) Journal of
Zoology. 1979, 187 (2),169-178

8) Barnes A, Gamez J, Castelli A, Heller B. Foot strike patterns in runners wearing floating heel, minimalist and
conventional footwear. In Colloud, 33rd International Conference on Biomechanics in Sports. International Society
of Biomechanics in Sports, Poitiers (France) 2015.

9) Altman AR, Davis IS. A kinematic method for footstrike pattern detection in barefoot and shod runners. Gait and
Posture. 2012, 35, 298-300.

Acknowledgement § oI LIV PR )
S 5177 812 July 2018 ¢ FIHET
' Dublin, Ireland

The research team would like to thank Francisco Beneyto Abad, the inventor of FBR concept, for his
collaboration in this study.



mailto:javier.gamez@universidadeuropea.es
https://www.ncbi.nlm.nih.gov/pubmed/26538175

